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METHOD AND SYSTEiM FOR BROADCASTING LARGE SHORT 

MESSAGES 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to cellular radio systems and, more particularly, 
to the broadcast of relatively large short messages to selected groups of subscribers 
within such systems. 
Description of the Related Art 

1 0 Digital cellular radio communication systems have been introduced to virtually 

every part of the world and have experienced enormous growth over the last several 
years. Such systems are used not only for carrying voice traffic to and from the 
cellular radio subscribers of the system but also for data traffic such as electronic mail. 
Both voice and data traffic within a cellular radio system are conventionally point-to- 

1 5 point; that is, they are directed to or from a specific subscriber station operating within 

the network. However, the use of cellular radio systems for non-voice 
communication, i.e. data, is currently one of the fastest growing segments of this 
market. 

Another communications function which has long existed in cellular radio 
20 systems is that of short message service (SMS). This is a feature in which a text 
message may be addressed to a specific subscriber within the cellular radio network 
and sent first to a message center. As soon as that subscriber is available to receive 
communications on the network, the SMS message is routed from the message center 
to the specific subscriber and is displayed as a text message on that subscriber's 
25 temiinal. Again, conventional SMS messages are also point-to-point in the sense that 

they are addressed to a specific subscriber within the network and routed to that 
subscriber in the same way as a voice call. 

A new functionality which is desirable to incorporate into a cellular radio 
system is that of the simultaneoiis broadcast of short messages (BC-SMS) to a selected 
30 group comprising a plurality of subscribers. For example, it might be of interest to 
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supply certain items of textual information simultaneously to a number of cellular 
subscribers who are members of a particular news group and operating within a 
particular region of the cellular network. Another example might be the use of BC- 
SMS facilities to broadcast a textual description of the proceedings of a football match 
5 to all the cellular subscribers currently in the immediate vicinity of the football 

stadium where the match is taking place. 

The use of conventional SMS technology to implement BC-SMS functionality 
would be prohibitive in terms of cellular system resources. If a large BC-SMS 
message was sent into the network for simultaneous delivery to many different 

10 specifically addressed subscriber stations, the load could be prohibitive not only on 

the traffic channels of the system but also on the central processing unit (CPU) of the 
mobile switching center (MSC) controlling that ponion of the cellular system. The 
larger in size the message is, the greater the load on the network will be. 

One possible solution to the lack of system resources to implement BC-SMS 

1 5 messages via conventional point-to-point communication to a large number of cellular 

subscribers is the use of a shared channel of the system, such as a broadcast or paging 
channel, to broadcast the messages to all subscribers simultaneously. A drawback to 
a proposal to use a broadcast channel is that if a broadcast channel is allocated with 
sufficient capacity to handle maximum length BC-SMS messages, there will be a great 

20 deal of wasted bandwidth when no messages are sent. A drawback to a proposal to 

use the paging channel is that paging messages are all of a specifically defined 
structure and must be limited in length to avoid inhibiting the paging functionability. 
The BC-SMS messages contemplated in the present invention may be significantly 
longer than the paging messages normally sent on the paging channel and hence it 

25 would not be possible to send them by simply substituting a BC-SMS message for a 

paging message. Additionally, the paging channel is a critical element of the cellular 
system operation and uncontrolled displacement of its function by a significant 
number of long BC-SMS messages would result in decreased performance of the 
system in its ability to locate mobiles for conventional voice calls to the mobiles. 
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The method and system of the present invention provides a solution to these 
problems and enables BC-SMS messages to be implemented in an orderly and a 
efficient maimer within a cellular radio communication system. 

5 BRIEF SUMMARY OF THE INVENTION 

In one aspect, the present invention includes broadcasting short messages to 
selected groups of mobile subscribers within a cellular radio system. The message to 
be broadcast is organized into a broadcast protocol having a recipient group address, 
message identification indicia and message contents and then broadcast on a shared 

0 broadcast resource of the cellular system. The organized broadcast message is 

recognized at the selected groups of subscriber stations within a selected ponion of the 
cellular system. The paging channel of selected radio base stations within the cellular 
system in the geographic area within which members of the selected groups of mobile 
stations are believed to be present is used to broadcast the message. 

5 In another aspect, the present invention includes a protocol structure for a 

paging message (PBC) to be broadcast on the paging channel of a radio base station 
of a cellular radio system. The PBC messages carry a relatively large short broadcast 
message (BC-SMS) to be broadcast to a selected group of mobile subscriber stations 
operating within the system after separating the BC-SMS message into a plurality of 

0 smaller segments. The structure of the protocol includes the essential elements of a 

conventional paging message which are necessary in order to identify the PBC 
message as such to a particular category of mobile subscriber stations within the 
system, a broadcast group address identifying the mobile subscribers for which the 
BC-SMS message is intended, a message ID number identifying the BC-SMS message 

5 within the system, a message segment number for each of the separate segments into 

which the BC-SMS message is separated for identifying each particular segment of 
the message to be broadcast on each paging message, and the message contents of the 
message segment to be broadcast. The conventional paging message is modified to 
be unrecognizable to a first group of mobiles but recognizable to a second group 

d which includes the particular category of mobile stations for which the PBC message 

is intended. 
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In yet another aspect, the present invention includes broadcasting short 
messages to selected groups of mobile subscribers within a cellular radio system by 
composing at a message source a short message to be broadcast (BC-SMS). The BC- 
SMS message has a broadcast group address comprising a geographical part 
5 identifying the geographical region of the cellular system to which the message is 

directed and a function group part identifying the particular selected groups of mobile 
subscriber stations to which the BC-SMS is to be delivered. The BC-SMS message 
information is forwarded from the message originator to a message center within the 
cellular system where it is organized into a message in accordance with the invention 

10 and then sent from the message center to the mobile switching center (MSC) of the 

system associated with the geographic part of the BC-SMS message broadcast group 
address. The organization of the message within the message center includes 
determining whether the size of the BC-SMS message to be broadcast is greater than 
a predetermined number of octets. If so, the BC-SMS message to be broadcast is 

15 separated into a plurality of separate segments, each segment to be separately 

broadcast as a paging message on a radio base station of the system. A sequence of 
paging messages (PBC) is formatted with each having the following parts: a broadcast 
group address identifying the mobile subscribers for which the message is intended; 
a message ID number identifying the message within the system; a message segment 

20 number for each of the separate segments into which the message is separated and 

identifying each particular segment of the message to be broadcast on each paging 
message; and the message contents of the message segment to be broadcast. The PBC 
messages carrying said BC-SMS message are sent from the message center to the 
MSC associated with the geographic part of the address. The MSC then sends the 

25 PBC message to all of the base stations in the area associated with the address and 

they are sequentially broadcast from all radio base stations within the area of the 
cellular system along with ordinary PBC messages in accordance with a priority 
determined to ensure that the paging functionality of said system is not seriously 
adversely affected. 



30 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For an understanding of the present invention and for further objects and 
advantages thereof, reference can now be had to the following description, taken in 
conjunction with the accompanying drawings in which: 
5 FIG. 1 is a block diagram illustrating the implementation of BC-SMS service 

in accordance with the present invention in a cellular radio communication system; 

FIG. 2 is a pictorial diagram illustrating the overall structure of the BC-SMS 
messages in accordance with the present invention; 

FIG. 3 is a pictorial diagram illustrating the manner in which the BC-SMS 
10 messages of the present invention are segmented to allow efficient delivery; and 

FIG. 4 is a flow chart illustrating certain aspects of the functionality of the 
present invention. 

DETAJLED DESCRIPTION OF THE PREFERRED EMBODIMENT 

15 Referring first to FIG. 1, there is shown an illustration of a cellular radio 

system 8 having a plurality of cells 9 within which mobile subscriber stations 1 Oa- 1 Ob 
are operating. The mobile stations are being served within the system by plurality of 
base transceiver stations illustratively represented by BSl and BS2. The system is 
being controlled by a mobile switching center (MSC). 

20 The mobile stations 10a represent mobile subscribers who all belong to a 

particular broadcast group (group 1 ) which may represent the members of a first news 
group, for example. Similarly, the mobile stations 1 Ob are all members of a different 
broadcast group (group 2) illustratively a second news group which subscribes to 
different subject matter than that of group 1. Information in the form of relatively 

25 long short messages which are intended for communication by broadcast to a plurality 

of different subscribers within the cellular radio system can be originated by a number 
of different sources. For example, a single user a might generate such messages from 
a conventional wireline subscriber terminal 1 1 and communicate that message to be 
broadcast via bidirectional communications channels 14 through a network 1 2 to a 

30 message center (SMS-C) 13. Siniilarly, an information provider 14, sucli as a 

conventional information or news provider, might similarly communicate messages 
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to be broadcast to the message center 13. Communication channels 14 are bilateral 
which allow signaling between the respective elements of the system. The message 
sources such as User- A 1 1 and Information Provider 14 submit BC-SMS messages to 
the message center 13 which are eventually sent through the MSC and the base 

5 stations BSl and BS2 to the addressed broadcast group within the system. The BC- 

SMS messages may comprise text, images, audio, video or any other format of 
message capable of being digitally represented. 

The system of the present invention employs the paging channel of the cellular 
radio system to communicate the BC-SMS messages to the intended broadcast 

0 recipients within the system. Because of the size limitations on messages sent over 

the paging channel, the BC-SMS messages may be broken into two or more segments 
in accordance with a messaging protocol which facilitates reassembly of the segments 
of a message by the receiving mobile subscriber stations. In addition, the broadcast 
of the BC-SMS message segments over the paging channel is prioritized at a lower 

5 level than the conventional paging messages within the system to ensure that BC-SMS 

broadcasts do not significantly degrade the efficient operation of the cellular system 
in the completion of calls to its subscribers. 

When one of the BC-SMS originators such as User-A 1 1 or Information 
Provider 14 submits a BC-SMS message it is sent to the message center 13 in a 

0 conventional manner. However, along with the BC-SMS message itself there is sent 

a broadcast group address for which the BC-SMS message is intended such as a 
particular news group, illustratively represented by either broadcast group 1 or 
broadcast group 2. The actual broadcast group address sent with the BC-SMS 
message contains two parts: a geographical part and a function group part. The 

5 geographical part of the broadcast group address is only used for the routing of the 

BC-SMS message to the appropriate MSC and base station (BS) within the system and 
is not sent over the air interface. The message center 1 3 receives a BC-SMS message 
from the submitting party and stores it temporarily within its memory^. If the BC-SMS 
message contains more than a predetemiined limited number of octets of data the BC- 

0 SMS message is split into a plurality of segments, each of which is less than the 

predetermined number of octets in size. The message center 1 3 then sends the BC- 
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SMS message to the MSC associated with its particular broadcast group address, that 
is, the geographical part of the broadcast group address contained within the message. 
Each segment is then sent by the MSC as separate paging messages (PBC) on the 
paging channel- The MSC also masks out the geographic part of the broadcast group 
5 prior to the forwarding of the message segment onto the base stations for transmission. 

Referring next to FIG. 2, there is shown a pictorial diagram showing 
illustrative details of a paging message within a cellular radio system and the protocol 
with which the BC-SMS messages may be incorporated into it. The particular 
example of the PBC message structure shown is illustratively taken from the RT- 
10 message PAGING utilized in the Japanese mobile telephony standard (PDC) but the 
paging messages of other standards could be similarly employed. 

In general, the existing paging message must be modified and adapted for use 
within the present invention so that some of the message element patterns are 
unrecognizable to the existing mobiles within the system and hence they will discard 
15 it as unrecognizable. However, the format of such modified message element 

patterns is programmed into new mobiles so that they will in turn receive and 
recognize the paging message as a large short message coming into that mobile. 
While the present modifications to existing paging messages in accordance with the 
invention can be made in numerous digital standards, the standard chosen for the 
20 present example of the invention is the Personal Digital Cellular (PDC) standard 
defined in the telecommunications system ARIB standard (RCR standard version 
27F) dated February 18, 1997 by the Association of Radio Industries & Business, 
Tokyo, Japan, which is hereby specifically incorporated by reference herein. More 
particularly, the paging message in the PDC System described in RCR Std-27F 
25 chapters 4.3.5.2.2 may be illustratively modified as follows: (a) the mobile station 
identity is set to group MSI (all ones); and (b) the number of paging mobile stations 
(MS) is set to 0. The part of the paging message which follows these fields is used 
to transfer the short message. The short message part of one paging message is, in 
this embodiment, restricted a maximum of 34 octets, depending upon the number 
30 of octets (either 7, 8 or 9, depending on whether the MSI and/or the ID field octets 
must V»e included) of supporting information which must be sent. Such a modified 
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paging message is referred to herein as a PBC message (herein defined as on the 
Paging channel transferred Broadcast message). 

In general, there is no need to define a new message in the exemplary RC 
Std-27F standard. Existing mobiles will not be affected since they will not 
5 recognize the modified message and will, thus discard it, and only mobiles that 
know how to interpret the modified paging message will recognize the short 
rnessage. There are no special network resources needed for implementation only 
additions to the existing resources. The system load in this function is therefore 
readily kept to a minimum value. 

10 Referring again to Fig. 2, a PBC message 21 of a predefined length includes 

a required existing part 22 necessary to define the message itself modified as 
discussed above, for example, as well the information necessary to indicate to a 
specific universe of mobile subscriber stations that they should listen to and recognize 
the message. The first part 22 of a conventional paging message is ordinarily followed 

15 by an additional portion of the message which defines the particular mobile station 

which is being paged within the system and gives it instructions to respond to the 
system so that a conventional point-to-point call may be completed by the system to 
that particular mobile station. In the broadcasting of large short messages in 
accordance with the present invention, messages are broadcast on the paging channel 

20 which consist only of the necessary existing part 22 as modified in accordance with 

the invention and a newly added part 23 comprising the several elements of the BC- 
SMS message segment. This newly added part 23 is structured in accordance with a 
broadcast protocol consisting of the function group portion 24 of the broadcast group 
address sent by the original message sender and not the geographical part of the 

25 address which was only necessary to route the message to the appropriate MSC. In 

addition, the protocol includes a message ID 25 identifying the particular BC-SMS 
message within the system and a sequence number 26 identifying the particular 
segment of the BC-SMS message being sent in this particular PBC message. The final 
part of the broadcast protocol of the BC-SMS message is the character coded message 

30 segment itself 27 comprising the portion of the BC-SMS message being sent within 

the resources of a paging message. This iUu>::--itive!y may include an IA5 character 
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coded message 27 which is broadcast simultaneously to all mobile stations in the area 
and recognized by only a plurality of different mobile stations which are each 
members of the particular broadcast group identified by the function group part 
address 24 in the PBC message 21. Each of these mobile stations receive and 
5 recombine this segment with the other segments which are broadcast on subsequent 
PBC messages. 

The broadcast group address, that is the functional part sending the PBC 
message, is used to define different user groups within the subscribers in the system. 
For example, user groups such as broadcast group 1 and broadcast group 2 shown in 

10 FIG. 2 could illustrate the members of a particular news group who subscribe to a 
particular defined selection of news to be periodically broadcast to them. The 
functional part of the broadcast group address enables broadcast of the BC-SMS 
messages to be addressed to only the users within that particular group. A member of 
that group will recognize the functional part of the broadcast group address and 

15 receive the short message segment. The message ED element 25 is used in order to 

identify the particular BC-SMS message. Each short BC-SMS message has its own 
unique message ED number within the system. The sequence number 26 is used to 
link together each of the individual segments belonging to the same BC-SMS message 
and having the same message FD, A large message is segmented and each segment 

20 has a separate sequence number but each segment has the same message ED number. 

In order to identify the last segment of a message, a "last segment" indicator bit is set 
within the message protocol. It should also be noted that the number of bits used for 
each segment in the broadcast protocol of the BC-SMS message in accordance with 
the present invention is up to the specific implementation of an individual supplier. 

25 Referring next to FIG. 3, there is shown an example wherein a BC-SMS 

message is segmented and put into three separate PBC messages for communication 
to the intended recipients. In FIG. 3, the BC-SMS message 3 1 is divided into a first 
segment 3 1 a, second segment 3 1 b and a third segment 31c. The three successive PBC 
messages are used to transmit the BC-SMS message 31 and are shown at 32a-32c. 

30 Eacli of the paging messages 32a-32c carrying a segment of the short message 31 

comprise an existing part of the paging message 22, as pointed out above as 
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comprising the necessary part of the paging message structure itself, as well as the 
newly added parts 23. The newly added portion of the PBC message includes the 
functional part of the broadcast group address 24. In this instance the broadcast group 
address is shown to be BA=23. hi addition, the message identification 25 is shown 
5 to comprise a message ID=16. The sequence number portion of paging message 32a 

is shown to comprise SEQ NO.=l. Finally, the remaining portion of the paging 
message is the data portion of the BC-SMS message 27. Each of the other paging 
messages 32b-32c are similar in structure but carry sequence numbers 2 and 3, 
respectively, to identify to the mobile station their order of reassembly to complete the 

10 entire BC-SMS message. It should also be noted that the most significant bit of the 

sequence number in paging messages 32a and 32b each comprise 0 while the most 
significant bit of the sequence number of paging message 32c is set to 1 (illustrated 
at 33) to indicate to the mobile stations that this is the last message in the sequence 
and hence it may now be reassembled in its entirety for the user of the mobile 

1 5 subscriber terminal. 

As can be seen from FIGS. 2 and 3, a large short message is often too long to 
fit into a single paging message of a cellular radio system. Therefore, the message is 
split into a plurality of segments and the size of each segment is determined by how 
much space there is left in the PBC messages after inclusion of the required existing 

20 part 22 in order to structure the paging message itself One segment of the BC-SMS 

message is included in each one of the PBC messages. 

Referring next to Fig. 4, there is shown a flow chart depicting the sequence 
of steps involved in practicing one aspect of the method of the present invention. 
At lOI BC-SMS message information is composed by one of the message sources. 

25 This BC-SMS message information includes a two part message address comprising 

a geographical part, used for routing the BC-SMS message to the appropriate MSC 
and base station (BS), and a function group part identifying the particular broadcast 
group of mobile stations to which the message is directed. At 102 the composite 
message information is forwarded by the message source to a message center located 

30 within the cellular system network. At 103 the message information is analyzed at 

the message center and it is determined whether or not the content of the BC-SMS 
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message would be greater in size than a predetermined number of octets. This 
predetermined number of octets is determined by the size of the paging messages 
being used within the cellular system. If, at 103, it is determined that the BC-SMS 
message would be smaller than the predetermined number of octets, the system 
5 simply assigns a message ID number to the BC-SMS message at 104 and then 
organizes a PBC message into a particular format at 105. This format comprises the 
existing part of a PBC message followed by the function group part of the PBC-SMS 
address, a message ID number and the BC-SMS message data content. 

If, it is determined at 103 that the BC-SMS message is greater in size than 

10 a predetermined number of octets, the system moves to 106 at which the BC-SMS 
message is divided into a plurality of segments each of which is smaller in size than 
the predetermined number of octets. At 107 the system assigns a message ID 
number to the BC-SMS message and then moves to 108 at which each of the 
segments into which the message has been divided are assigned a separate segment 

1 5 number for handling and later identification. At 109 the system organizes a plurality 
of PBC messages each comprising the existing part of a paging message followed 
by the functional group part of BC-SMS address, the message ID, a segment number 
and one segment of the BC-SMS message data. 

Thereafter, the system moves to 110 where it determines the destination 

20 MSC in accordance with the geographic element of the BC-SMS message. At 1 1 1 
either the composite PBC message assembled at 105 or the series of PBC message 
segments organized at 109, are forwarded to the appropriate MSC. Finally, at 1 12 
either the single organized PBC message is broadcast or the segments thereof are 
sequentially broadcast from the radio base stations in the geographic areas associated 

25 with the geographic element of the BC-SMS message address. All mobile stations 
within the area associated with the geographical element of the address receive the 
message, but only those associated with the function part of the address recognize 
the BC-SMS message and either display it for the user or store it for future access 
by the user. 

30 While it has been shown in Fig. 4 and described herein that messages larger 

than a predetermined member of octets are segmented and organized in the message 
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center, it should be understood that such segmentation and organization may take 
place in the MSC after it receives a numbered message from the message center. 

As can be seen from the above description of the method and system of the 
present invention, the broadcast of large short messages via a common resource of all 
5 the subscribers in the cellular radio system, such as the paging channeL is 

implemented without adding significant loading of the resources of the system or 
degrading the efficient operation of the system in the conventional manner to complete 
point-to-point voice or data calls. 

Although preferred embodiments of the method and apparatus of the present 
10 invention have been illustrated in the accompanying drawings and described in the 

foregoing description, it is understood that the invention is not limited to the 
embodiment(s) disclosed but is capable of numerous rearrangements, modifications 
and substitutions without departing from the spirit of the invention as set forth and 
defined in the following claims. 



15 



* 

wo 00/28750 



PCT/SE99/02001 



-13- 

WHAT IS CLAIMED IS: 

1 . A method for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system comprising: 

organizing the message to be broadcast into a broadcast protocol 
5 having a recipient group address, message identification indicia and message contents; 

broadcasting said organized message on a shared broadcast resource 
of the cellular system; and 

receiving and recognizing said organized broadcast message at the 
selected groups of subscriber stations within a portion of the cellular system. 

10 

2 . A method for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 1 wherein: 

said shared broadcast resource over which said organized message is 
broadcast comprises the paging channel of selected radio base stations within the 
1 5 cellular system in the geographic area within which members of the selected groups 

of mobile stations are believed to be present. 

3 . A method for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 2 wherein the size of 

20 a short message to be broadcast is greater than a predetermined number of octets and 

said organizing step further comprises: 

separating said message to be broadcast into a plurality of 
separate segments, each segment to be separately broadcast as a paging message and 
each comprising the following parts: 
25 a broadcast group address identifying the mobile subscribers for which 

the message is intended; 

a message ID number identifying the message within the system; 
a message segment number for each of the separate segments into 
which the message is separated, identifying each particular segment of the message 
30 to be broadcast on each paging message; and 

the message contents oftlie message segment to be broadcast. 
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4. A method for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 3 wherein: 

said each paging message segment number includes indicia identifying 
whether that segment is the last segment of that particular message to be broadcast. 

5 

5 . A method for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 4 wherein: 

said indicia identifying whether that segment is the last segment of that 
particular message to be broadcast includes the inclusion of either a 1 or 0 in the most 
10 significant bit position of said paging message segment number. 

6. A method for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 4 wherein: 

each paging message to be broadcast also includes the essential 
15 elements of a conventional paging message in order to identify it as such to a 

particular category of mobile subscriber stations within the system. 

7. A method for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 1 wherein the message 

20 to be broadcast is originated at a message source and originally comprises: 

a recipient address including a geographical part identifying the 
geographical region of the cellular system to which the message is directed and a 
broadcast group address identifying the particular group of mobile subscribers for 
which the message is intended within that geographic region; and 

25 the message contents of the message to be broadcast. 

8 . A method for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 7 which includes the 
additional step prior to said organizing step: 

30 sending said message from th-- message originator to a message center 

within said cellular system; and 
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includes the additional step following said organizing step: 

sending said message from said message center to the mobile 
switching center associated with the geographic region identified by the geographic 
part of the recipient address. 

5 

9. A method of broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 2 wherein the system 
paging message used to broadcast the organized message is modified to render it 
unrecognizable to the first group of mobile stations but recognizable to a second group 
10 of mobile stations. 



1 0. A method of broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 9 wherein said selected 
group of mobile stations are included within said second group which recognize said 

1 5 modified paging message. 

11. A protocol structure for a paging message (PBC) to be broadcast on the 
paging channel of a radio base station of a cellular radio system which PBC carries a 
relatively large short broadcast message (BC-SMS) to be broadcast to a selected group 

20 of mobile subscriber stations operating within said system, said structure comprising: 

the essential elements of a conventional paging message which are 
necessary in order to identify the PBC message as such to a particular category of 
mobile subscriber stations within the system; 

a broadcast group address identifying the mobile subscribers for which 
25 the BC-SMS message is intended; 

a message ED number identifying the BC-SMS message within the 

system; 

a message segment number for each of the separate segments into 
which the BC-SMS message is separated, identifying each particular segment of the 
30 message to be broadcast on each paging message; and 

the message contents of the message segment to be broadcast. 
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12. A protocol structure for a paging message (PBC) to be broadcast on the 
paging channel of a radio base station of a cellular radio system as set forth in claim 

1 1 which further includes: 

at least one bit position within said message segment number the 
5 contents of which identifies whether that segment is the last segment in a series of 

PBC messages containing one entire BC-SMS message. 

13. A protocol structure for a paging message (PBC) to be broadcast on the 
paging channel of a radio base station of a cellular radio system as set forth in claim 

10 n wherein said conventional paging message is modi fied to render it unrecognizable 

to a first group of mobile stations but recognizable to a second group of mobile 
stations. 

14. A protocol structure for a paging message (PBC) to be broadcast on the 
15 paging channel of a radio base station of a cellular radio systeni as set forth in claim 

1 2 wherein said particular category of mobile subscriber stations within the system are 
included within said second group of mobile stations which recognize said modified 
paging message. 

20 15. A protocol structure for a paging message (PBC) to be broadcast on the 

paging channel of a radio base station of a cellular radio system as set forth in claim 
14 wherein said cellular radio system is operated in accordance with the PDC cellular 
standard and said paging message is modified to include a zero in the parameter 
defining the number of paged mobiles, a zero in the parameter indicating that the 

25 broadcast system information has changed and a zero in the parameter specifying the 

timing of the change in the BCCH information to render the modified message 
unrecognizable to existing mobile stations operating in accordance with the PDC 
system. 

30 16. A method for broadcasting short messages to selected groups of mobile 

subscribers within a cellular radio system comprising: 
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composing a short message to be broadcast (BC-SMS) at a message 
source, said BC-SMS having a broadcast group address comprising a geographical 
part identifying the geographical region of the cellular system to which the message 
is directed and a function group part identifying the particular selected groups of 
5 mobile subscriber stations to which the BC-SMS is to be delivered; 

forwarding the BC-SMS message from the message originator to a 
message center within the cellular system; 

determining that the size of the BC-SMS message to be broadcast is 
greater than a predetermined number of octets; 
10 separating the BC-SMS message to be broadcast into a plurality of 

separate segments, each segment to be separately broadcast as a paging message on 
a radio base station of said system; 

formatting a sequence of paging messages (PBC) each having the 
following parts: 

15 a broadcast group address identifying the mobile subscribers 

for which the message is intended; 

a message ID number identifying the message within the 

system; 

a message segment number for each of the separate segments 
20 into which the message is separated, identifying each particular segment of the 
message to be broadcast on each paging message; and 

the message contents of the message segment to be broadcast; 
sending the from the message center to the mobile switching 
center (MSC) of the system associated with the geographic part of the BC-SMS 
25 message broadcast group address; and 

sequentially broadcasting said PBC messages carrying said BC-SMS 
message from a radio base station within said cellular system along with ordinary PBC 
messages in accordance with a priority determined to ensure that the paging 
functionality of said system is not seriously adversely affected. 



30 
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1 7. A system for broadcasting short messages to selected groups of mobile 
subscribers within a ceUular radio system comprising: 

means for organizing the message to be broadcast into a broadcast 
protocol having a recipient group address, message identification indicia and message 
contents; 

means for broadcasting said organized message on a shared broadcast 
resource of the cellular system; and 

means for receiving and recognizing said organized broadcast message 
at the selected groups of subscriber stations within a portion of the cellular system. 

1 8. A system for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 17 wherein: 

said shared broadcast resource over which said organized message is 
broadcast comprises the paging channel of selected radio base stations within the 
cellular system in the geographic area within which members of the selected groups 
of mobile stations are believed to be present. 

19. A system for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 1 8 wherein the size of 
a short message to be broadcast is greater than a predetermined number of octets and 
said organizing means further comprises: 

means for separating said message to be broadcast into a 
plurality of separate segments, each segment to be separately broadcast as a paging 
message and each comprising the following parts: 

a broadcast group address identifying the mobile subscribers for which 
the message is intended; 

a message ID number identifying the message within the system; 

a message segment number for eeich of the separate segments into 
which the message is separated, identifying each particular segment of the message 
to be broadcast on each paging message; and 

the message contents of the message segment to be broadcast. 
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20. A system for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 19 wherein: 

said each paging message segment number includes indicia identifying 
whether that segment is the last segment of that particular message to be broadcast, 

5 

21. A system for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 20 wherein: 

said indicia identifying whether that segment is the last segment of that 
particular message to be broadcast includes the inclusion of either a 1 or 0 in the most 
10 significant bit position of said paging message segment number. 

22 . A system for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 20 wherein: 

each paging message to be broadcast also includes the essential 
15 elements of a conventional paging message in order to identify it as such to a 

particular category of mobile subscriber stations within the system. 

23 . A system for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 1 7 wherein the message 

20 to be broadcast is originated at a message source and originally comprises: 

a recipient address including a geographical part identifying the 
geographical region of the cellular system to which the message is directed and a 
broadcast group address identifying the particular group of mobile subscribers for 
which the message is intended within that geographic region; and 

25 the message contents of the message to be broadcast. 

24. A system for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system as set forth in claim 23 which includes the 
additional means: 

30 means for sending said message from the mcssaL^c originator to a 

message center within said cellular system; and 
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means for sending said message from said message center to the mobile 
switching center associated with the geographic region identified by the geographic 
part of the recipient address. 

5 25 . A system for broadcasting short message to selected groups of mobile 

subscribers within a cellular radio system as set forth in claim 1 8 wherein the system 
paging message used to broadcast the organized message is modified to render it 
unrecognizable to the first group of mobile stations but recognizable to a second group 
of mobile stations. 

10 

26. A system for broadcasting short messages to selected groups of mobile 
subscribers within t acellular radio system as set forth in claim 25 wherein said 
selected group of mobile stations are included within said second group which 
recognize said modified paging message. 

15 

27. A system for broadcasting short messages to selected groups of mobile 
subscribers within a cellular radio system comprising: 

means for composing a short message to be broadcast (BC-SMS) at a 
message source, said BC-SMS having a broadcast group address comprising a 
20 geographical part identifying the geographical region of the cellular system to which 

the message is directed and a function group part identifying the particular selected 
groups of mobile subscriber stations to which the BC-SMS is to be delivered; 

means for forwarding the BC-SMS message from the message 
originator to a message center within the cellular system; 
25 means for determining that the size of the BC-SMS message to be 

broadcast is greater than a predetermined number of octets; 

means for separating the BC-SMS message to be broadcast into a 
plurality of separate segments, each segment to be separately broadcast as a paging 
message on a radio base station of said system; 
30 means for formatting a sequence of paging messages (PEK?) each 

having the following parts: 
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a broadcast group address identifying the mobile subscribers 
for which the message is intended; 

a message ID number identifying the message within the 

system; 

5 a message segment number for each of the separate segments 

into which the message is separated, identifying each particular segment of the 
message to be broadcast on each paging message; and 

the message contents of the message segment to be broadcast; 
means for sending the from the message center to the mobile switching 
10 center (MSG) of the system associated with the geographic part of the BC-SMS 

message broadcast group address; and 

means for sequentially broadcasting said PBC messages carrying said 
BC-SMS message from a radio base station within said cellular system along with 
ordinary PBC messages in accordance with a priority determined to ensure that the 
15 paging functionality of said system is not seriously adversely affected. 
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DIVIDE THE BC-SMS MESSAGE INTO A 
PLURALITY OF SEGMENTS. EACH OF 
WHICH IS SMALLER IN SIZE THAN 
THE PREDETERMINED NUMBER OF OCTETS 



I 



ASSIGN A MESSAGE 10 NUMBER 
TO BC-SMS MESSAGE 



ASSIGN A MESSAGE ID NUMBER 
TO THE SEGMENTED MESSAGE 



ASSIGN A SEPARATE SEGMENT NUMBER 
TO EACH OF THE PLURALITY 
OF SEGMENTS OF THE MESSAGE 
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ORGANIZE BC-SMS MESSAGE INTO A PBC 
MESSAGE HAVING AN EXISTING PBC 
MESSAGE PART. THE FUNCTION GROUP 
PART OF THE BC-SMS MESSAGE. THE 
ASSIGNED MESSAGE ID NUMBER AND 
THE BC-SMS MESSAGE CONTENTS 



ORGANIZE SEGMENTED BC-SMS MESSAGE 
INTO A PLURALITY OF PBC MESSAGES. 

EACH HAVING AN EXISTING PBC 
MESSAGE PART, THE FUNCTION GROUP 
PART OF THE BC-SMS MESSAGE. THE 

ASSIGNED MESSAGE ID NUMBER, A 
SEGMENT NUMBER AND ONE SEGMENT 
OF THE BC-SMS MESSAGE CONTENTS 
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DETERMINE THE DESTINATION MSC OF THE BC-SMS 
MESSAGE FROM ITS GEOGRAPHICAL PART 



FORWARD ORGANIZED SINGLE PBC MESSAGE OF 
SEGMENTED PBC MESSAGES TO APPROPRIATE MSC 



BROADCAST PBC MESSAGES FROM BASE STATIONS 

IN GEOGRAPHICAL AREAS ASSOCIATED WITH 
GEOCRA.DHIC ELEMENT OF BC-SMS MESSAGE ADDRESS 
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FIG. 4 



